Effects of maturational stage, cumulus cells and coincubation of mature and immature cumulus-oocyte complexes on in vitro penetrability of porcine oocytes.
The in vitro penetrability of porcine oocytes is conditioned by several factors, some of which remain unclear. Knowledge of the different effects of the cellular components involved in penetrability would no doubt serve to simplify laboratory IVF methods. This study was designed to evaluate the effects of the following factors on penetrability: oocyte maturational stage, the presence of isolated or oocyte-attached cumulus cells, and coincubation of in vitro-matured and immature oocytes. Immature oocytes and oocytes matured in Waymouth medium were obtained from non atretic follicles and fertilized in TCM 199 medium. Sperm-rich fractions were collected by the gloved hand method and semen was used for IVF at a final concentration of 1 x 10(6) cells/mL in all experiments. Under the same conditions of IVF, the penetrability of the immature cumulus-oocyte complexes (COCs) was significantly lower than that of mature COCs, in terms of penetration rate and mean number of sperm per penetrated oocyte. This difference was abolished when the oocytes were denuded, leading to similar penetration rates. Coincubation of mature and immature COCs reduced the penetrability of immature COCs compared with that observed when these were incubated in isolation. However, neither the addition of isolated cumulus cells from decumulated mature oocytes nor the addition of denuded mature oocytes to immature COCs modified the penetration rate. These findings suggest that the presence of surrounding cumulus cells is mainly responsible for the differences observed in penetrability, regardless of the maturational stage of the oocyte. Moreover, when mature and immature COCs are coincubated, penetrability of immature COCs is diminished by the effects of the mature COC and not by the independent actions of the cellular components.